Mechanical but not painful electrical stimuli trigger TNF alpha release in human skin.
Pro-inflammatory cytokines-in particular tumor necrosis factor (TNF)-alpha-play an important role in pain and hyperalgesia. The stimuli inducing TNF-alpha release in humans and the time course of this release are largely unknown. We performed dermal microdialysis in healthy subjects (n=36) during three experimental conditions: The first condition (control) was microdialysis without stimulation, the second condition was 30 min of electrical current stimulation (1 Hz, 20 mA, moderately painful), the third condition was 30 min of repetitive mechanical stimulation via an impact stimulator (bullet 0.5 g; velocity 11 m/s, minimally painful). TNF-alpha was quantified in the samples collected at the end of the baseline perfusion (about 1 h of saline perfusion), at the end of stimulation period (exactly 30 min after stimulation commenced) and at the end of the experiment (exactly 90 min after stimulation commenced) using a commercial enzyme-linked immunosorbent assay. The C-fiber-related flare was quantified with a laser-Doppler imager. ANOVA revealed that TNF-alpha levels increased during the eluate sampling period. At 90 min TNF-alpha in the eluate of the mechanical stimulation condition was significantly increased as compared to electrical current or control condition. Flare intensity was highest in the electrical current stimulation condition and only marginally different from control in mechanical stimulation. Our results show that minimal mechanical trauma is sufficient to induce significant TNF-alpha release in the skin. These results may be relevant to the treatment of posttraumatic pain disorders.